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Evidence from national surveys shows significant increases in HIV 
testing in South Africa (SA) over the past 20 years.[1-4] In a national 
HIV survey conducted in 2017, 70.9% of males and 79.3% of females 
had been tested for HIV at least once,[2] compared with only 43% of 
males and 56.7% of females in 2008.[1] This gender disparity in testing 
rates has been reported previously,[5] and in one study in KwaZulu-
Natal Province, SA, less than a fifth (18.5%) of men compared with 
women had tested for HIV in 2010.[6] Furthermore, factors associated 
with repeat testing in an SA study included female gender, young 
age, knowing someone living with HIV, self-referral, and number 
of prior tests.[5] In addition, it has been reported that clients who 
view HIV testing as part of routine care (for example, in provider-
initiated prenatal screening) may be more comfortable requesting 
HIV tests in the future.[5,7] Perceptions of not being at risk of HIV 
infection, and previous HIV-negative results, have been found to 
reduce uptake of repeat testing.[7] Although repeated HIV testing has 
been recommended by the World Health Organization (WHO) since 
2007,[8] there are only a few studies, most conducted some time ago, 
reporting repeat testing rates in SA.[5,7,9,10]
The National HIV and AIDS Strategic Plan (NSP) 2017 - 2022[11] 
promotes universal HIV testing of all sexually active individuals 
aged ≥12 years on an annual basis, and consistent with the 90-90-90 
approach,[12,13] promotes testing to find the remaining people who 
do not know their status. Furthermore, the SA government formally 
adopted a universal test and treat approach in 2016, in support of 
meeting these 90-90-90 targets.[14] In spite of these efforts, at the end 
of 2016, ~30% of people globally living with HIV were still unaware of 
their status.[13] The identification of newly infected people is important 
for early treatment initiation, and enables individuals to make informed 
decisions about effective HIV prevention options.[13] The latest SA 
NSP[11] reported that 10 million people voluntarily test for HIV in SA 
annually. The previous NSP for SA, 2012 - 2016,[15] highlighted good 
coverage of testing sites, reporting that nearly all public sector facilities 
in the country (96%) offered HIV testing services (HTS) to clients. [15] 
In addition, self-screening has been recommended by the WHO as an 
additional option for people to test for HIV.[13] Self-screening for HIV 
is now available in SA, broadening access to testing options, enabling 
more people to know their HIV status, and facilitating early access to 
prevention, treatment and care.[16]
Several SA studies have shown that many people who test HIV-
positive have CD4+ counts <350 cells/µL[17] and have high viral loads 
before they start treatment, although the proportion has fallen since 
the introduction of antiretroviral treatment (ART).[18] It is therefore 
imperative that if we are to align with the goals of the NSP, HIV 
testing on a routine and regular basis must be encouraged.
Objectives
We report ever and repeat HIV testing rates of male and female 
clients attending sexual and reproductive healthcare (SRH) services 
at healthcare facilities participating in an HIV and SRH services 
integration model in eThekwini District, KwaZulu-Natal, SA. We 
used an implementation science approach, and describe any trends 
in the data that could be attributable to the integration model. 
We provide recommendations for further research and to inform 
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guideline development to be able to work 
towards the 90-90-90 goals,[12] to facilitate 
promotion of HIV testing for prevention, 
treatment and care.
Methods
Study setting
This study was conducted in a district 
hospital and its six feeder clinics – inclu-
ding five primary healthcare clinics and one 
community health centre – in eThekwini 
District. Data were collected as part of 
a project that implemented a model for 
integrating SRH and HIV services at 
subdistrict level.[19-21] Baseline data were 
collected as part of a cross-sectional 
survey with healthcare providers and 
female and male clients in 2009, prior to 
implementation of the integration model, 
and cross-sectional endline data were also 
collected from healthcare providers and 
male and female clients in 2011. Baseline 
data from the cross-sectional survey and a 
facility audit were used to better understand 
the status of SRH service integration 
and to inform the model development, 
and endline data were used to assess the 
effectiveness of the SRH and HIV services 
integration model. The final integration 
model was made up of four interconnected 
intervention areas, and included (i) health 
systems strengthening, (ii) service-level 
activities and interventions, (iii) capacity 
building, and (iv) community input and 
involvement[19] (Fig. 1). Various components 
of the integration model have been 
evaluated, and its successes and challenges 
in a resource-limited environment have 
been described elsewhere.[20,21]
Data collection and analysis
Male and female clients who participated in 
the cross-sectional surveys were recruited 
from primary healthcare (PHC), family 
planning (FP), termination of pregnancy 
(TOP), antenatal care (ANC, first and repeat 
visits), immunisation, postnatal care (PNC), 
sexually transmitted infection and HTS and 
ART services. The client sample was selected 
in order to ensure representation of clients 
attending these SRH services in the different 
facilities. Where low numbers of clients were 
attending a particular service, additional 
clients were purposefully sampled in order 
to include at least one client per service. We 
aimed to interview ~30 - 40 clients per clinic, 
and ~50 clients at the hospital, for a total 
sample size of 250 - 300 clients for baseline, 
and a further 250 - 300 for the endline 
components of the integration study. It was 
considered that this sample was sufficient to 
ensure reliability of study data for measuring 
overall integration success.
The survey was conducted as exit 
interviews – when clients were leaving the 
facility. Ever and repeat HIV testing rates of 
the male and female clients were explored 
and are the focus of this article. To avoid 
bias, we excluded all those clients who were 
interviewed in the ART services who would 
have had an HIV test in the past. The final 
sample for this study component therefore 
included 230 clients (195 female and 35 
male) at baseline in 2009, and 200 clients 
(169 female and 31 male) at endline in 2011.
Data were entered into SPSS V25 (IBM, 
USA), and descriptive analyses were 
conducted. Pearson’s χ2 was calculated for 
some categorical variables to determine the 
significance of differences between baseline 
and endline data.
Ethical considerations
This study was approved by the Human 
Research Ethics Committee of the University 
of the Witwatersrand (ref. no. M080624). 
Reciprocity approval was granted by the 
Biomedical Research Ethics Committee 
of the University of KwaZulu-Natal. In 
addition, the study was supported by the 
provincial, district and local departments 
of health and health facilities within which 
the research was conducted. All participants 
were aged ≥18 years of age and provided 
written informed consent.
Results
Basic demographic details of participants 
are presented in Table 1. At both baseline 
and endline, the majority were unemployed, 
had some secondary-level schooling (or 
grade 12), had a regular partner who did not 
live with them, and had ≤2 children. A higher 
proportion of participants in the endline 
group had ≥3 children.
Ever-tested rates for male and female 
clients at baseline and endline were high 
(base line: females 94.8%, males 74.3%; 
endline: females 91.1%, males 87.1%) (Table 
2). Although the propor tion of females who 
had ever tested decreased between baseline 
and endline, the proportion who had tested 
more than twice increased markedly. For 
males (all groups), testing history increased 
between baseline and endline. There were 
significant differences between baseline and 
endline for those who had ever tested, those 
who had tested more than twice, and those 
who had ever received HIV test results.
Participants who had tested for HIV 
were asked why they tested (provider v. 
client initiated, or for insurance purposes) 
(Table 2). For the majority of female clients, 
HTS was provider initiated, while for males 
it was largely client initiated. The proportion 
of client-initiated testing increased for 
female clients between baseline and endline. 
The proportion of provider-initiated testing 
of male clients increased between baseline 
and endline. The rate of HTS for insurance 
Figure 1. Conceptual representation of SRH services integration model19  
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Fig. 1. Conceptual representation of SRH services integration model.[19] (SRH = sexual and reproductive 
health; FP = family planning.)
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purposes was low for both male and female clients (except at baseline, 
where it was higher than provider-initiated testing for males). 
Receiving HIV test results decreased for females and increased for 
males between baseline and endline.
HIV testing history was explored by service/s the client was 
attending on the day of the survey for male and female clients 
combined (Table 3). Numbers of male clients were low overall, and 
some services were only attended by female clients (FP/TOP, ANC, 
immunisation/PNC). A small portion of clients (just under 10%) 
attended more than one service, and HIV testing history is reported 
per service attended and not per client.
All categories of HIV testing (ever tested, tested more than once, 
and tested more than twice) increased between baseline and endline 
according to service accessed. The highest increases over time were 
Table 1. Demographic details of participants
Participant characteristics Baseline (N=230) Endline (N=200)
Age (years), mean (range) 30.2 (18 - 81) 32.1 (18 - 66)
Employment status, % (n)
Employed (full/part time) 37.4 (86) 36.5 (73)
Unemployed 53.5 (123) 55.0 (110)
Student/scholar 4.3 (10) 6.5 (13)
Housewife 4.8 (11) 1.0 (2)
Highest education level, % (n)
None 0.9 (2) 0.5 (1)
Primary 5.7 (13) 7.0 (14)
Some secondary 38.7 (89) 45.5 (91)
Matric/grade 12 46.1 (106) 40.5 (81)
Tertiary 8.7 (20) 6.0 (12)
Relationship, % (n)
Married, living together 15.2 (35) 17.5 (35)
Married, living apart 3.5 (8) 1.0 (2)
Not married, living with partner 18.3 (42) 20.5 (41)
Regular visiting partner 56.1 (129) 45.5 (91)
Single, no current partner 6.5 (15) 10.0 (20)
Multiple concurrent partners 0.4 (1) 0
Number of children, % (n)
0 17.4 (40) 0
1 37.8 (87) 23.0 (46)
2 28.7 (66) 32.5 (65)
3 7.8 (18) 24.0 (48)
≥4 8.3 (19) 20.5 (41)
Table 2. Testing history of male and female clients in the two surveys
HIV testing history (all clients)
Female Male
p-value (χ2)
Baseline 
(N=195), % (n)
Endline 
(N=169), % (n)
Baseline 
(N=35), % (n)
Endline 
(N=31), % (n)
Ever tested 94.8 (185) 91.1 (154) 74.3 (26) 87.1 (27) 0.001*
Tested >1 50.7 (99) 65.7 (111) 40.0 (14) 58.1 (18) 0.812
Tested >2 29.2 (57) 46.7 (79) 8.6 (3) 25.8 (8) 0.006*
Clients who had tested for HIV
Female clients who had tested 
for HIV
Male clients who had tested 
for HIV
Change between baseline 
and endline: p-value
Baseline 
(N=185), % (n)
Endline 
(N=154), % (n)
Baseline 
(N=26), % (n)
Endline 
(N=27), % (n)
Ever received test results (yes) 100 (185) 96.1 (148) 71.4 (25) 77.4 (24) 0.001*
Why tested for HIV (only clients who had tested for HIV)
Provider-initiated test 54.1 (100) 51.3 (79) 3.8 (1) 37.0 (10) <0.001*
Client-initiated test 37.3 (69) 41.6 (64) 61.5 (16) 51.9 (14)
Private insurance 4.3 (8) 1.9 (3) 30.8 (8) 0
Other 3.2 (6†) 4.5 (7) 3.8 (1) 11.1(3)
*p-value significant at <0.05.
†Includes 2 missing values.
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seen in HTS services, where at endline, 93.3% had tested more than 
once, compared with 37% at baseline. In the same service (HTS), 
those who had tested more than twice increased from 11.1% to 53.3% 
(males and females combined). Lower increases were seen in PHC 
services, where those who had tested more than once increased from 
47.8% to 51.8% and those who had tested more than twice increased 
from 22.4% to 30.6%.
Discussion
Our data show high HIV testing rates among female and male clients 
accessing healthcare services in eThekwini District. Repeat testing 
for both male and female clients increased over time, consistent 
with other studies that demonstrate increases in testing.[1-4] Provider-
initiated testing in females was high at baseline, possibly linked 
to HIV testing as part of ANC services. Client-initiated testing 
increased for female clients at endline, demonstrating improved 
health-seeking behaviour over time, similar to other research that 
found increased comfort with requesting HIV testing when it was 
viewed as part of routine care.[5,7] Based on our findings of increased 
female client-initiated testing over time, and this report of improved 
comfort requesting HTS when it is part of routine care,[5] further 
research can be done on who currently initiates testing, views on 
who should initiate testing, and the acceptability of other approaches 
to HIV testing, such as HIV self-screening. In addition, research can 
explore how initiation of testing can be used to lead to improved HTS 
uptake and more appropriate service delivery.
Male clients’ HIV testing rates improved markedly, but despite 
this they still had gaps in accessing HIV test results. The majority 
of males self-initiated testing, although the proportion of provider-
initiated testing in males increased at endline. There is therefore 
scope for more healthcare providers to initiate and encourage HIV 
testing in males, and to facilitate retrieval of test results. Promotion 
of HTS in male and female clients can encourage self-testing options, 
but it is also necessary to encourage access through healthcare 
facilities to facilitate face-to-face counselling. Promotion of HIV 
testing needs to include the importance of knowing HIV test results, 
to facilitate access to prevention, treatment and care according to 
the 90-90-90 goals.[12,14] Furthermore, early identification of HIV-
positive status contributes to prevention and can lead to better 
treatment outcomes.[8]
Although repeat testing rates were low compared with ever-tested 
rates in our study, more clients underwent repeat tests at endline v. 
baseline, following implementation of the integration project. While 
the testing and treatment environment is constantly evolving and 
improving, it is possible that some of the improvements in testing may 
be linked to implementation of the integration project. Integration of 
services is necessary to facilitate access to HTS at multiple service 
points within a healthcare facility. In our project, the proportion of 
providers providing HTS increased across all services by endline,[19] 
which is reflected in the improvements in provider-initiated testing 
by male clients. These improvements in provider-initiated testing 
highlight the feasibility of supporting males to access HTS through 
services that they attend (such as PHC), and of encouraging females 
to access HTS even when they are not pregnant. The SA government 
is prioritising integration of services,[22] and findings from this study 
highlight that integration of HTS in other SRH services is feasible 
and helpful in promoting increased testing and repeat testing. 
Recommendations can be made for continued integration of services, 
and training of healthcare providers to offer ongoing HTS services to 
meet the 90-90-90 targets.[12]
Study limitations
The data were collected some time ago, and since data collection there 
have been changes in the HIV testing and treatment environment 
that may be reflected in changes in testing rates. Despite the fact 
that the data were collected some time ago, there are limited data 
on repeat testing practices, so these findings are important for 
informing guidelines on HTS services and health systems integration 
practices. Our data focus on HTS in clinic attendees, although HIV 
self-testing is now recommended and available[13,16] and increasing in 
acceptability,[23-25] and our data may be different to what is observed 
in the general population. However, research demonstrates that face-
to-face counselling has been viewed as invaluable,[23,25] and people 
are therefore still likely to access HTS in healthcare facilities. Trends 
in HIV testing patterns among males and females in this study can 
be observed and compared with other similar studies. Furthermore, 
owing to the changing HIV testing and treatment environment 
during the course of implementation of the integration model, and 
the lack of a control environment, changes in behaviour could be 
attributable to a variety of factors. However, the trends observed 
in HIV testing behaviour over the course of this study are useful as 
exploratory findings and to inform future research on health services 
integration. Finally, owing to low numbers of clients (specifically 
male clients) in some service categories, multivariate analyses were 
not possible. However, the data are descriptive, and where possible 
bivariate analyses have been conducted.
Conclusions
Data from this study highlight that promotion and integration of SRH 
services are critical to facilitate improved health-seeking behaviour 
and HIV testing of both male and female clients, and for continued 
access to HTS at multiple service delivery points. Increased testing 
rates are important for early identification of HIV-positive status, 
HIV prevention and improved treatment outcomes. Guidelines for 
HTS should also focus on health systems integration as a strategy to 
improve access to and uptake of HTS.
Table 3. HIV testing history by service attended*
Testing 
status
PHC FP/TOP
ANC (first  
and repeat) STI† HTS Immunisation/PNC
Baseline 
(N=67), 
% (n)
Endline 
(N=85), 
% (n)
Baseline 
(N=38), 
% (n)
Endline 
(N=20), 
% (n)
Baseline 
(N=56), 
% (n)
Endline 
(N=53), 
% (n)
Baseline 
(N=0)
Endline 
(N=5), 
% (n)
Baseline 
(N=27), 
% (n)
Endline 
(N=15), 
% (n)
Baseline 
(N=41), 
% (n)
Endline 
(N=20), 
% (n)
Ever tested 79.1 (53) 81.2 (69) 89.4 (34) 90.0 (18) 100 (56) 100 (53) 0 100 (5) 100 (27) 100 (15) 97.6 (40) 95.0 (19)
Tested >1 47.8 (32) 51.8 (44) 42.1 (16) 60.0 (12) 50.0 (28) 69.8 (37) 0 100 (5) 37.0 (10) 93.3 (14) 65.9 (27) 85.0 (17)
Tested >2 22.4 (15) 30.6 (26) 31.6 (12) 50.0 (10) 25.0 (14) 50.9 (27) 0 100 (5) 11.1 (3) 53.3 (8) 39.0 (16) 55.0 (11)
PHC = primary healthcare; FP/TOP = family planning/termination of pregnancy; ANC = antenatal care; STI = sexually transmitted infection; HTS = HIV testing services; PNC = postnatal care.
*Some clients (just under a tenth) attended more than one service on the day of the survey.
†No baseline participants attended STI service.
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